Microwave-induced changes in the optical emission of the N-V center in diamond have previously been attributed to magnetic resonance of the defect in its A ground state [E. van Oort et al. , J.
radicals. To our knowledge, intercenter magnetic dipolar couplings involving higher spin multiplicities
have not yet been observed. In this paper, the origin of additional hyperfine structure in the optically detected magnetic resonance (ODMR} of the nitrogen-vacancy de- fect (the N-V center) in diamond is investigated. Evidence is presented that the hyperfine structure is characteristic of dipolar coupled triplet-doublet dimers of the N-V center and a single nitrogen impurity center (the P, center).
In type-Ib diamond, the N-V center consists of a substitutional nitrogen atom neighboring a carbon vacancy having trapped one electron. Recently, a A ground state for the N-V defect has been established. ' In absorption and emission, the defect gives rise to a zerophonon transition peaking at 638 nm. Fig. 1 A major finding of this work is that side-band splittings in the zero-and low-field ODMR spectra of the N-V center are to a large extent determined by the intrinsic hyperfine interactions of the P& center dipolar coupled to the probed N-V center. We now examine in a little more detail how the PI-hyperfine splittings are transferred to the spin resonances of the N-V center. We make use of the simplified spin level scheme depicted in Fig. 4 The doublet spin functions are specified in Table II in terms of !ms, ml) basis functions (with ms=2 -, ', and mi = -1,0, 1). Consider now the influence of the tripletdoublet interactions, which are taken to be small compared to the hyperfine interactions of the PI center. It is first noted that the triplet-doublet terms of Eq. (3) do not affect the levels belonging to the mz =0 manifold. In the mz =+1 manifolds, however, the operator S, T"S, mixes the spin function g&) with !g3) and !g&), and ! 1(2) with! f4) and gs), and a small splitting as indicated on the right-hand side of the energy scheme of Fig 
